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Abstract. The paper presents the results of the researches concerning the influence of the 
sowing period on the biology and productivity of the Apullum wheat variety made in the agricultural 
year 2006-2007 at Floresti, Cluj county, situated at the interface between forest steppe area of 
Transilvania’s Depression and the under humid area closely to Apuseni Mountains. 
 The sowing date influenced the vegetation period of the Apullum variety which is shorten in 
proportion as the planting is delayed, taking place between 263 days at the sowing from 15 September 
and 233 days at the sowing from 30 November. 
 The forward sowing (15 September) and the late sowing (30 November) determinate an 
important secrease of production towards the sowing in the optimal period (15 October). At the 
sowing from the period of 30 September-15 November, the obtained productions are very close and 
more up, confirming the fact that in the rainless autumn it is recommended to use the late sowing of 
the wheat.  
 
Keywords: wheat, sowing period, vegetation phases, productivity elements, yield 
 
INTRODUCTION 
 
Regarding the sector of vegetal agricultural production an important role is played by 
the technological factor, within, of which the sowing technology is essential. At the winter 
crops, inclusive at wheat, the sowing work must be done at an adequate agro-technical level 
and in the bounds of the optimum period, dependent on the concrete conditions of the crop 
area, which must assure to the plants a good resistance to the low temperatures of the cold 
season. Crossing all these limits, in different meanings, it reduced the crop at all genera. (I. 
Boieriu and E. Eustaţiu. 1973).  
Until the winter approach, the autumn wheat plants must get through a period of 40-50 
days of vegetation, with a daily medium temperature of over +5°C (450-500° C during the 
hole period), in which he must root growth, to form 2-3 tillers and to accumulate in the 
tillering node bigger quantities of reserve substances, especially sacchrates, with a decisive 
role in protecting the colloids from the protoplasm at negative temperatures (Gh. Bîlteanu, 
1998; S. Cemea, 2008). For accomplishing this desideratum, it is very important to situate the 
planting in the optimum period, especially in the depressions and premontant area, more cold 
and clammy.  
In the last years we have more and more rainless autumns which create difficulties in 
rising the wheat plants and in achieve some densities intended for assuring superior 
productions. That is why we propose to follow the influence of the .sowing period over the 
growing biology and ,wheat development, of the edification of the productivity elements and 
of the grains production at the Apullum variety in the pedo-climatic conditions from Cluj-
Napoca, situated at the border between Transilvania forest steppe area and under-damp area 
from the nearness of Apuseni Mountains.  
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MATERIAL AND METHOD 
 
For following the influence given to the sowing on the plants growing and 
development biology, also on the production, the Apullum wheat cultivar was sowing in the 
autumn of 2006 in five different stages, at intervals of two weeks between the sowing periods: 
15 September, 30 September, 15 October. 30 October, 15 November and 30 November.  
The experience was placed in Floreşti village (limitropheof Cluj-Napoca town), on a 
alluvial molic carbonatic soil, with a rich structure, situated on the second bench of Someşul 
Mic river, after the blocks method, in four repetitions, on a parcel of 36 m2, having the potato 
as forerunner plant. 
From climatic point of view, the experimental year 2006-2007 was characterized by 
thermic values superior to the multiannual average (12° C toward 8,3°C). The temperatures 
were higher than the normal ones during the whole months of the year, and the sum of the 
annual precipitations was of 495 mm, with 94 mm lower than the multi annual average (590,8 
mm). The precipitations repartition during the whole year was very irregular. Few 
precipitations were recorded during September-December (total 33, 6 mm) and were missing 
in the mass during January and February, having a negative influence especially above the 
variants forward sowing. By contrast, in May and July, the precipitations were a lot over the 
multi annual average,favouring the plants vegetations from the variants later sowing.  
The researches were made in the field but even in the laboratory. On the field were 
made observations concerning the phenology of the Apullum variety, noting the main of 
vegetation phase (rising, the apparition of the third leaf,tillering, the skin phase, 
heading,blooming stage·and maturity) for every sowing stage. On the basis of the obtained 
data was calculated the length of the vegetation period, vegetative and reproductive stage, also 
the length of every phenophase for every period of sowing. In the same time the number of 
plants was determinate at the beginning and ending of winter, number of tillers on m2 and on 
the plant, and at the harvest the height of plants was measured and the number of fertile stems 
(ears) determinate at the surface unity.  
In the laboratory, the researches regarded the production components (number of 
grains in ear, the mass of 1000 grains), for calculation of the biological production. 10 ears in 
four repetitions were analyzed for each variant. The experimental results regarding the studied 
quantitative characters, inclusively concerning the grains production, were interpreted by the 
method of the variance analyze.  
 
RESULTS AND DISCUSSIONS 
 
The results concerning the phenology and the length of the vegetation phases at the 
Apullum wheat variety in the agricultural year 2006-2007, according to the sowing period it is 
presented in tables 1 and 2.  
The reduced quantities of precipitations from autumn determinate a late and non 
uniform rising, especially at the forward sowing, and the reduced arrearage of water from the 
soil at the end of the winter didn't assure the necessary of humidity for a adequate 
development of wheat plants. 
At the sowing from the first stage (15 September), the wheat plants rising not uniform, 
hardly after 47 days, in 26 October. A lot of seed were parched after the germination due to 
the water deficit of the soil, influencing at the end the number of plants, of fertile stalks at the 
surface unity. As the sowing delayed, towards the first stage, the rising  period is reduced, 
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being long enough, thanks to the water deficit, having between 29 days at the planting from 
30 September and 20 days at the last period of sowing ( 30 November). 
Although from a climatic point of view there have been favorable conditions of 
tillering since autumn, thanks to the prolongation of the rising period, the tillering from 
autumn was more and more inner once with the sowing delay, but continued in the winter and 
spring period. Also, the plants tillering finished in autumn only at the variant sowing in 15 
September, at the others variants the tillering period lengthened until the end of March.  
 
Tab. 1  
The phenology of Apullum wheat variety according to the sowing period  
(Cluj-Napoca, 2006-2007) 
 
Sowing date Vegetation phase (finishing of 
the phase) 15 IX 30 IX 15 X 30 X 15 XI 30 XI 
Rising 26 IX 29 X 12 XI 26 XI 7 XII 20 XII 
Apparition of the third leaf 11 XI 14 XI 26 XI 11XII 22 XII 26 I 
Tillering 7 XII 8 III 10 III 16 III 19 III 29 III 
The skin phase 15 V 18 V 18 V 20 V 24 V 28 V 
Heading 26 V 5 VI 7 VI 6 VI 8 VI 10 VI 
Blooming stage 28 V 7 VI 10 VI 10 VI 10 VI 14 VI 
Green maturity 27 V 3 VII 5 VII 8 VII 11 VII 16 VII 
Yellow maturity  9 VII 14 VII 18 VII 20 VII 22 VII 30 VII 
Full maturity 16 VII 20 VII 26 VII 30 VII 4 VIII 10 VIII 
Total period of vegetation from 
rising to maturity (days)  
 
263 
 
264 
 
256 
 
246 
 
240 
 
233 
   
Tab. 2 
The length of vegetation phases (days) at Apullum wheat variety according to the sowing period  
(Cluj-Napoca, 2006-2007) 
 
Sowing date Vegetation phase 
15 IX 30 IX 15 X 30 X 15 XI 30XI 
Sowing - rising  47  29  28  27  22  20 
Rising - apparition of the third leaf  16  16  14  15  15  37 
Apparition of the third leaf - tillering  26 114 104  95  87  62 
Tillering - skin phase 159  71  69  65  66  60 
Skin phase - heading  11  18  20  17  15  13 
Heading - blooming stage    2    2    3   4   2   4 
Blooming stage - green maturity  30  26  25  28  31  32 
Green maturity - yellow maturity  12  11  13  12  11  14 
Yellow maturity - full maturity    7    6    8  10  13  11 
Total period of vegetation from sowing 
to maturity 
309 293 284 273 262 256 
 
The thermic favorable regime from winter and spring allowed the normal evolution of 
the vegetation but on a background of prolonged dryness from autumn, continued in winter 
and at the beginning of spring, accelerated the growing rhythm and reduced the period of 
elongation of the culm, the plants being more low, especially at the lated sowing. 
The stalk elongation beginning at the end of March, in the interval of 15-18 May, the 
plants touching the skin phase earlier with 4-13 days at the variants sowing in September and 
October towards the last sowing stages from November.  
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The heading phase occurred in the period of 26 May - 10 July, and the blooming 
ended at 14 June. Dependent on the sowing date, the plants touched the full maturity between 
16 July and 10 August. The rich precipitations from July prolonged the ripening period 
especially at the last three sowing periods,  
The lated sowing, but especially the rich precipitations from July prolonged the 
ripening period especially at the three last periods of sowing.  
The full ripening occurred in the second decade of July, at the variants sowing in 
September, in the third decade of July at the variants sowing in October and in the first decade 
of August at the last two variants of sowing  
Dependent on the sowing period, the length of the vegetation period from rising to 
maturity it is reduced as the cropping is delayed, by choice at the last three variants of sowing, 
having between 263 days at the planting from 15 September and 233 days at the variant 
planted in 30 November.  
In the conditions of the experimental year, the vegetative stage is between 212 days at 
the first variant and 172 days at the last variant, meanwhile the length of the generative stage 
grows from the first three periods of planting to the last three variants, having between 45-61 
days.  
The plants density at the surface unity is an element of the productivity, very 
important for the autumn wheat.  
In the conditions of the agricultural year 2006-2007, the results concerning the number 
of plants at the beginning and ending of winter and the number of tillers/ m2 and on the plant 
are presented in Tab. 3.  
 
Tab. 3  
The density of plants at Apullum variety according to the sowing period (Cluj-Napoca, 2006-2007) 
 
Sowing date Specification 
15 IX 30 IX 15 X 30 X 15 XI 30XI 
No. of plants/m2 at the beninning 
of winter 
127 220 215 232 198 - 
No. of plants/m2 at the ending of 
winter 
124 207 211 220 218 240 
No. of tillers/ m2 250 351 342 338 342 355 
Medium no. of tillers on plant  2,02 1,70 1,62 1,54 1,57 1,48 
No. of fertile tillers/m2 231 336 328 330 309 201 
Medium no. of fertile tillers on 
plant 
1,86 1,62 1,56 1,50 1,41 0,84 
 
The reduced density at all the planting variants is thanks to the deficiency of the water 
from the soil during the autumn and winter period. A lot of plants raised with delay or entered 
in winter insufficient developed, debile tillering, not tillering or in only one leaf. Although, 
the mild conditions of the winter caused minimum losses of plants by freeze. At the end of the 
winter, the densities recorded at the experimental variants with period of sowing at the 
autumn wheat are between 124 plants/ m2 at the sowing from 15 September and 240 plants/ 
m2 at the last sowing period. 
The tillering from autumn was made only at variant no. 1, planted in 15 September. At 
the others sowing periods, the union was prolonged until spring time but was more debile then 
at the first variant. At the end of the tillering 250 tillers/ m2 are recorded at the first variant of 
sowing and between 338-355 tillers/ m2 at the others variants. The biggest degree of tillering, 
as we expected to be, was obtained at the sowing from 15 September.  
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.  The medium number of tillers on plant decreases once with the sowing delay from 
2,02 tillers in the case of variant no. 1 at 1,48 brothers at the last stage of sowing.  
As we can see from table 3, at the forward sowing (15 September), but also at the late 
sowing (30 September), the number of fertile tillers (ears) is more reduced, hardly 231 fertile 
tillers/ m2 at the first variant and 201 fertile tillers / m2 at variant 6, the most upper values 
being recorded at the plantings from 30 September - 15 November. The medium number of 
fertile tillers on plant is bigger (1, 86) at the variant planted in the first period and much 
inferior at the last variant (0, 84 fertile brothers/plant).  
The number of grains on ear is a genetic character with a big variability, influenced 
especially by the climatic and nutrition conditions. This character had in 2007 values between 
27, 7 - 33,2 grains on ear (Tab. 4).                                                                                                                                                       
 
Tab. 4  
The influence of the sowing period on the number of grains in ear at Apullum wheat variety (Cluj-Napoca, 2007) 
 
No. of grains in ear No. 
crt. 
Sowing date 
nr. % 
Difference Signification of 
the 
difference 
1 15 IX 31,1   98,4 -0,5 - 
2 30 IX 31,2   98,7 -0,4 - 
3 15 X (witness) 31,6 100,0 - - 
4               30 X 30,8   96,9 -0,8 - 
5 15 XI 33,2 105,0  1,6 - 
6 30 XI 27,7   87,7 -3,9 00 
                                                                                     DL     5 %               2,76 
                            1 %            3,83 
                          0,1 %               5,29 
 
The values of this character are close enough by the first five experimental variants 
(30, 8 - 33,2 grains). The forward sowing (30 November) determinate a number of grains in 
ear inferior to the others periods of sowing, the difference concerning the witness being 
distinctively significantly negative. We have to retain the maximum number of grains which 
was recorded at the sowing from 15 November (33, 2 grains on ear).  
The rains fallen in the graining period and inflation of the berries favored their 
growing, the mass of 1000 grains having high values, cultivar characteristic, at all planting 
variants (Tab. 5).  
There have been favoured the variants planted after 15 October, their mass of grains 
passed 42 g, and the sowing from 30 November with the 44,5 g passed the other variants. 
The production of grains calculated on the basis of the productivity elements under the 
influence of the sowing period is presented in table 6.  
The Apullum variety reacts strongly at the sowing data in autumn. The planting before 
the optimal period (15 September) and the late planting (30 November) determinates 
important losses of production, the difference of production towards the witness variant being 
distinctively and respectively very significantly negative.  
 
Tab. 5  
The influence of the sowing period on the mass of 1000 grains at Apullum wheat variety (Cluj-Napoca, 2007) 
 
Mass of 1000 grains No. 
crt. 
Sowing date 
g % 
Difference Signification of 
the 
difference 
1 15 IX 41,8   98,6 -0,6 - 
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2 30 IX 40,8   96,2 -1,6 - 
3 15 X (witness) 42,4 100,0 - - 
4               30 X 43,6 102,8 1,2 - 
5 15 XI 42,9 101,2 0,5 - 
6 30 XI 44,2 104,2 1,8 - 
                                                                                    DL      5 %         1,92 
               1 %         2,65 
            0,1 %         3,66 
Tab.  6 
The influence of the sowing period on the yield at Apullum wheat variety (Cluj-Napoca, 2007) 
 
 Grain yield No. 
crt. 
Sowing date                                 
kg/ha % 
Difference Signification of 
the difference 
1 15 IX 3003   68,3 -1392 00 
2 30 IX 4277   97,3 - 118 - 
3 15 X (witness) 4395 100,0 - - 
4               30 X 4432 100,8     37 - 
5 15 XI 4401 100,1       6 - 
6 30 XI 2478   56,3 -1917 000 
                                                                                    DL     5 %            852 
              1 %          1180 
           0,1 %          1628 
 
CONCLUSIONS 
 
1. In the climatic conditions of the experimental year 2006-2007, with long period of 
dryness in autumn, winter and at the beginning of spring with temperatures passing the 
multiannual average, the sowing data influenced the length of the vegetation period of the 
Apullum wheat variety, which is shorten in proportion as the sowing is delayed having 
between 263 days at the sowing from 15 September and 233 days at the sowing from 30 
November.  
2. The forward sowing (15 September) and the late sowing (30 November) contributed 
at the reduction of number of plants and fertile stalks (ears)/m2 at 230 respectively 201 fertile 
tillers/m2 beside 309-366 fertile tillers/m2 in the case of sowing during the period of 30 
September - 15 November.  
3. The plants tillering in spring, as a consequence of the late planting, determinate the 
shortening of the difference period of the spikes in ears and of flowers in spikes, by obtaining 
a reduced number of grains in ear.  .  
4. The planting variants didn't influence significantly the mass of 1000 grains.  
5. In these distinctive conditions of the experimental year, the Apullum variety had 
strongly reacted in the planting period. At the forward sowing (15 September) but even at the 
late sowing (30 November) significant losses of productions are recorded (distinctive and 
respectively very significant) besides the sowing in the optimal period (15 October).  
6. At the sowing made between 30 September - 15 November, the obtained 
productions are very close and more up (between 4277 - 4432 kg/ha), which confirms the fact 
that in the rainless autumn, the sowing is recommended to be done later.  
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